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INTRODUCTION 
ill 
Since the late 1940's and early 1950's a rapid upswing 
in the number of science fair activities has taken place. 
The rise seems to be reflected in the amount of related lit¬ 
erature published during these years. The 1930's were an¬ 
other period during which much literature appeared about the 
science fair, but the quantity was far less than it has been 
in the last ten or twelve years.1 At any rate, there appears 
to have been a special increase in enthusiasm for the science 
fair during the latter decade. 
From the literature available on science fairs, this 
study has made a general examination and report on the role 
of the science fair at the junior and senior high school 
levels of science education. It has taken into account fairs 
of varied purposes, sizes, and levels of sophistication. In 
order to concretize the theories which will be generally 
discussed, the Massachusetts State Science Fair has been 
chosen to illustrate the mechanics of the science fair. 
lit is interesting to note a sharp decline in 
published matter during World War II. 
CHAPTER I 
DEFINITION OF A SCIENCE FAIR 
There can be no single definition of "science fair." 
No particular concept or standard common throughout the 
United States has been accepted. However, there remain 
several aspects which are similar. Several definitions, 
therefore, have been examined and the following collated 
from them: A science fair is a collection and display of 
scientific projects which are produced under the supervi¬ 
sion of teachers or other interested individuals. It is an 
activity which provides opportunities for those students 
with imagination, skill, and interest in science to display 
their talents. The projects may encompass the areas of 
biology, chemistry, physics, engineering, or mathematics. 
The fair can be a steppingstone or training ground for a 
2 
scientific career. 
^Alex Bedrosian, "Come to the Fair," School 
Activities, XXIX, (January, 1958), p. 146. 
Dewey E. Large, "Science Fairs Stimulate Science 
Education," School Life, XXXVII, (February, 1955), 
pp. 76-77. 
Philip G. Johnson, "Motivating Students and Select¬ 
ing Projects," The High School Journal, XXXIX, No. 5, 
(1956), pp. 286-290. 
2. 
Functionally, the fair can provide the individual child 
who is interested in science with a medium of expression. It 
is a way for him to communicate with his peers or elders 
through a creation which can speak for itself. From the 
teacher's vantage point, the fair is the talent scout which 
can discover gifted individuals who might otherwise remain 
undiscovered and unappreciated. In addition, the fair gives 
the serious student an opportunity to practice skills and de¬ 
velop attitudes which educators believe are important traits 
found in the professional scientist. The science fair pro¬ 
vides the student with an opportunity to define his problem, 
to suggest hypotheses and set-up experiments to test these 
hypotheses, to evaluate data, and to reach well thought out 
and valid conclusions. In other words, the student can ac¬ 
tively engage in those activities which practicing scientists 
employ, knowingly or unknowingly. 
The science fair exists on many grade levels. The 
school fair and class fair are the most rudimentary. The 
National Science Fair which has entries chosen from state 
fairs throughout the country is the most demanding, often 
exhibiting numerous near-professional projects. A student 
advancing to the National Science Fair is usually screened 
through a series of intermediate fairs such as the school 
district fair, the regional fair, and a state science fair. 
/ 
3. 
CHAPTER II 
THE PROCEDURES AND METHODS OF THE SCIENCE FAIR: 
(THE GENERAL VIEW) 
Financing and Publicizing the Fair 
Many science fairs need no financial support. A fair 
which is run in the school classroom or gymnasium and pays 
no rent, offers no prizes and undertakes no advertising will 
have no expenses. This is not usual. Some cost, other than 
that incurred by the entrant, is customary. 
Most of the needed financial support has been supplied 
by industry, local businesses, clubs and organizations.^ 
Assistance of a material or cooperative nature has also 
greatly aided the fair and alleviated many would-be problems. 
Outside groups often have the "know how" to help surmount 
obstacles of an organizational nature. 
Although the costs associated with a science fair may 
vary throughout the country, Welte, Dimond and Friedl, in 
their publication, Your Science Fair, mention that in most 
cases there will be a constant expenditure necessary in 
^Virgil C. Dollahan, "Science Fair: Product of 
School and Industry," American School Board 
Journal, CXXXV, (September, 1957), p. 33. 
4. 
specific realms of the fair.^ Those expenses which will be 
more or less perpetually uniform are listed as follows: 
1. Travel expenses for advisors and 
coordinators. 
2. Costs of printing or mimeographing 
entry blanks, information sheets, 
judging forms, and paperwork. 
3. Costs associated with ribbons and 
awards. 
4. Costs associated with publicity, 
such as poster board, paint and 
brushes. 
5. Film for slides for future use. 
6. Judging expenses. 
7. Entry fees and expenses to send 
students to the state science fair, 
in some areas, students who are 
eligible to enter the state and 
national science fairs, have all 
their expenses paid for by a 
sponsoring agent such as a local 
industry or business.^ 
4Arden F. Welte, James Dimond, Alfred Friedl, 
Your Science Fair: An Opportunity for Youth 
(A Guidebook to Successful Science Fairs), 
(Minneapolis 15, Minrlesota: Burgess Publishing 
Company, 1959), p. 22. 
5Ibid. 
5. 
The Display of Exhibits 
Types of Projects. — A science project may deal with either 
pure or applied science. A project may illustrate a scien¬ 
tific principle, or demonstrate some interesting scientific 
phenonmenon. Depending upon the age-grade level of the 
science fair participants, the type of work which goes into 
thfe preparation of a project may vary. A project may involve 
collection, experimentation, or assembly. It may be an in¬ 
dividual or group effort. 
It must be understood, however, that a project is not a 
mere collection or a listing. The entrant should be like 
Bacon's "bee" acquiring scientific knowledge — or indeed any 
kind of knowledge: 
Those who have handled sciences have been either men 
of experiment or men of dogmas. The men of experi¬ 
ment are like the ant; they only collect and use; 
the reasoners resemble spiders, who make cobwebs out 
of their own substance. But the bee takes a middle 
course; it gathers its material from the flowers of 
the garden and of the field, but transforms and 
digests it by a power of its own.6 
The ideal science fair project would employ the method of 
the bee; the entrant would collate and evaluate, and perhaps 
^Francis Bacon, Magna Instauratio; (New York: 
Odyssey Press, Inc., 1937), XCV, p. 313. 
6 • 
propound an idea or theory which would be original. It is 
preferable for our science fair entrant to produce a project 
that is not a mere collection of rocks, but rather "How Are 
Rocks Classified?" The participant must show that he has 
been a “bee1* rather than an "ant." In judging one will look 
for the honey produced! 
Before a project can be displayed, the student should be 
required to submit a form which lists the dimensions of the 
exhibit, the equipment needed for it to work, whether elec¬ 
tricity, running water, or a chalkboard, or any other special 
provision that might be required.^ Before the student begins 
to prepare the project, the teacher must call for the highest 
standards of execution, stressing originality, or uniqueness 
as the outstanding merits. The concretization of theory is 
also an important kind of exhibit, since it shows real 
learning and grasp of a scientific idea; and since the pri¬ 
mary aim of the science fair is the extension of science 
education, this type of project should rank high with the 
judges 
^Charles G. Wilder, "Preparing and Displaying Exhibits," 
The High School Journal, XXXIX, No. 5 (1956), 
pp. 295-299. 
^Morris Meister, "School Science Fair," High Points, 
XXXIX, (May, 1957), pp. 74-77. 
7 
Must the applicant concentrate upon the "showing off" of 
his project as if he were selling a product? Welte, et. al. 
point out that the observer, whether the judge or the layman 
who is merely browsing, must be drawn to the project by a 
series or combination of "eye-catching1* devices or the proj¬ 
ect may lose out.^ Such a criterion must be examined. The 
judge should be instructed to evaluate primarily the skill, 
originality and understanding with which the student has de¬ 
veloped his project and not merely the physical "polish". 
Yet, one must not forget that, in part, the science fair is 
an attempt to bring the science of our students to our com¬ 
munity. Effective publicity carried out through radio, tele 
vision, local newspapers, posters in merchants1 windows and 
automobile stickers will bring the layman to the fair; then 
the layman, too, becomes a "judge". It cannot be expected 
that all members of the community will understand or ap¬ 
preciate all the subtleties of a science project — this is 
not vital. But the layman is quite capable of appreciating 
and acknowledging the value of a job well-done. Today's 
citizenry is well aware of the vital role of science in his 
life. The mere fact that a project is "scientific looking" 
might well cause him to look further and learn. 
9Welte, et. al., op. cit., p. 25. 
The authors of Your Science Fair-^ present a concise 
outline designed to guide the prospective entrant in the 
presentation of this project. 
1. Construction should be durable. Use 
stiff cardboard, masonite, pressed wood, 
or some material which is rigid and 
stands solidly. 
2. Make the title large, clear and neat. 
Labelling should be neat and informative. 
3. Make large and clear explanations. An 
appropriate picture or diagram is worth 
many words. 
4. Make your project tell a story. Make 
it explain itself. 
5. For the background wings use inexpensive 
hinges or tape. 
6. A hint: Emphasize use of greens and 
yellows if your project pertains to 
nature; use red, blues, and black if 
your project is technical. 
7. BE SURE YOUR NAME, YOUR GRADE, AND THE 
NAME OF YOUR SCHOOL is on each project. 
8. Movable parts must be firmly attached 
and safe. 
9. All switches and cords for 110-volt 
operation must be of the approved 
variety. 
10. Acknowledge all important help. 
10Ibid.. p. 27 
9. 
Judging Projects and Awarding Prizes 
The purposes of the science fair are not distinct from 
the general purposes of science education. It appears, how¬ 
ever, that the aims of science education are often forgotten 
by both the students and their enthusiastic teachers upon en¬ 
tering a science fair. This is due, in large part, to the 
introduction of prizes and awards into the science fair. Too 
often a student enters a fair to win a prize, much in the 
same way that he studies diligently to get an "A" in his 
course. Hence, the educational value of the fair is often 
usurped by the mercenary aims of the entrants. 
The Judges and the Judging: — The criteria for judging sci¬ 
ence fair entries differ according to 1) region of fair, 
2) scope of fair, 3) grade level, 4) type of school, 
5) whether it is a school, local, regional, state, or na- 
tional fair. These particular differences, however, are for 
the most part, minor ones. For example, Morris Meister 
points out the criteria for judging exhibits at the nine¬ 
teenth New York City Science Fair: 
1. scientific approach 
2. uniqueness of concept 
3. use of materials 
4. tho roughne s s 
10. 
5. technical skill 
6. dramatic value 
7. social implication 
and timeliness.il 
He also mentions that " ... he (the student) is there with 
his project to explain what he did to an audience of his 
peers, and to answer their questions. The judges are also 
there to ask questions."1^ At the Ohio Junior Academy of 
• Science, there was sponsored a "Science Days" and "Science 
Fairs" at which the students were evaluated on the basis of 
seven criteria: 
1. scope of project 
2. neatness 
3. knowledge achieved 
4. thoroughness 
5. clarity of expression 
6. sustained interest 
7. originality 
As judges, we must confront the project and decide objec¬ 
tively whether learning has taken place on the part of the 
student. Has the entrant produced his creation by rote, by 
following the "numbers," as it were, or has he truly delved 
into the fundamental meanings and theories which his project 
HMeister, loc. cit. 
l2Herbert S. Zim, "The Adolescent Interested in Science," 
Science Education, XXV, (January, 1941), pp. 1-6. 
11. 
involves and come to grips with a new concept in science? 
His project does not necessarily have to involve an original 
theory, but it must involve a new idea in science for the 
student. 
In order to determine the answer to these questions 
the judges must interview the student with reference to his 
project. Some fairs require the student to explain his 
project to the judges and onlookers as they pass by.13 At 
the Massachusetts State Science Fair and the University of 
Massachusetts Fair, the judges in addition to listening to 
the student's prepared presentation, cross-question the en¬ 
trant in order to insure that understanding exists and that 
learning has taken place. This is, many science educators 
believe, an excellent method of determining the knowledge 
gained, and should be a primary factor in judging the ex¬ 
hibit. As Shreve and Kraus point out, "The real winner at 
a science fair is the participant who gave his problem a 
great deal of thought, developed some ability in research 
techniques, exhibited creative ability in developing a 
method of presentation, and developed some skill in actually 
l^Robert P. Shreve and David Kraus, "A and Z of Science 
Fairs," Science Teacher, XXIV, (November 1957), 
pp. 334-335. 
12. 
building the project. Recognition may come to the scholar, 
but that is not his real aim."-*-4 
The literature of the science fair shows that the area 
most often criticized is the method of judging at science 
fairs. In an article by Henry A. Shannon, it is pointed out 
that the judges at a science fair should have as many of the 
following characteristics as possible: 
"1. Good training in a specific scientific 
field. 
2. Acquaintance with the scientific program 
of the junior and senior high school. 
3. Recognition of good techniques of science 
teaching. 
4. A keen interest in young people. 
5. A desire to help improve science work of 
students."15 
According to these criteria, it appears immediately evident 
that the best qualified individuals to judge projects at 
science fairs are teachers of science at the junior and 
senior high school level, college science personnel, and 
scientists from industry. Because these individuals are not 
always chosen, or not properly versed in the techniques of 
14Ibid. 
l^Henry A. Shannon, "Judging Exhibits and Awarding 
Prizes," The High School Journal, XXXIX, No. 5, 
(1956), pp. 300-302. 
13. 
judging, there is an added problem for science fair organ¬ 
izers to solve. Although great efforts have been made to 
judge fairly, there still appear to be many inconsistencies 
in the scoring of projects. In a report of a statistical 
study conducted by MacCurdy and Bagshaw,^ some of the rea¬ 
sons for unfair judgements are mentioned. Even though 
science teachers are the likely candidates for the judging 
committee, the fair encounters problems when teachers are 
used who have no frame of reference as their standard of 
judgement. Because of this, the judgement becomes subjec¬ 
tive, and is likely to vary widely with the decisions of the 
^ • 
other judges. In some cases, the judgements are even at odds 
with each other. Since there is no sharply delineated stand¬ 
ard to be followed, some judges in their efforts to be fair, 
judge too strictly or too leniently. 
This same study points out the inconsistencies and sub¬ 
jective errors of which experienced.and inexperienced judges 
are guilty. A solution is recommended — a new kind of 
score card. On the old score cards, the point count was 
broken down as follows: 
l^Robert D. MacCurdy and Thomas L. Bagshaw, "Are Science 
Fair Judgments Fair?" Science Education, XXXVIII, 
(April, 1954), pp. 224-231. 
14. 
a. scientific thought: 30 points 
b. advancement in science 
c. 
for contestant: 
ingenuity of construction, 
technical skill, and 
20 points 
workmanship: 20 points 
d. thoroughness: 10 points 
e. originality of concept: 10 points 
f. social implications: 5 points 
g* dramatic value: 5 points 
To make the judging more fair and more consistent, a new 
score card is recommended.-*-® This card leaves very little 
to subjective judgement. The breakdown of each possible 
step the entrant made in his effort to complete the entire 
project is traced by the score card; there is very little 
area for disagreement, since an interview with the student 
can determine the answers to most of the questions easily 
and efficiently. With the use of this card discrepancy be¬ 
tween judges is kept at a minimum. The only problem which 
existed with the use of this card was the length of time it 
took to judge one project. 
In another study conducted by MacCurdy and Aronson in 
1956, it was concluded, in part, that rank-order judging gave 
approximately the same group (but not order) of winning 
17lbid. 
!®See Appendix I. 
15. 
contestants as those that were chosen by a group of highly 
seasoned judges using the standard scoring card previously 
mentioned.^ 
Rank order judging operates as- follows: each judge is 
asked, using standards which are previously given, or his own 
standards, to pick, in order, the ten projects which he feels 
are the best. When score cards are collected, they are ap¬ 
praised simply by awarding ten points for each first place 
vote, nine points for each second place vote, etc. All score 
cards are totaled, and the project which has amassed the most 
total points is considered the first place winner.20 
It was further concluded that the utilization of rank 
order judging by local teachers was advantageous for several 
reasons; first, any of the teachers could handle this kind of 
judging without any experience since the method is simple and 
accurate. In addition, good inter-school relations were 
promoted when teachers would switch schools. There is no 
problem of obtaining judges who are capable, and those who 
have had experience are saved for the bigger fairs which take 
^Robert D. MacCurdy and Joel B. Aronson, "Judge Not 
Lest Ye Be Judged," School Science and Mathematics, 
LVI, (February, 1956), pp. 127-133. 
16. 
take place on the state or national level. It was decided 
that rank order method, then, facilitated the organization 
and the running of the local fair immeasurably.2^ 
Science Fair Awards: — Some provision for rewarding students 
has been made at almost all science fairs and at all levels. 
Often, the industrially-sponsored fair will provide cash 
awards. Prizes are frequently awarded on the basis of the 
category of exhibits, e.g., general science, biology, physics, 
chemistry, mathematics, etc., and upon the basis of the grade 
of the participant. 
At the New York State Science Congress, the judges 
awarded blue, red, or gold ribbons to those projects which 
demonstrated excellent, good, or fair work. In addition, 
every entrant received an officially stamped science congress 
- certificate.22 At the senior high school level, work of high¬ 
est quality often enables the student to qualify for a col¬ 
lege scholorship, scientific equipment, or financial award. 
It is hoped that these awards will be another motivational 
device which will spur more entrants into active participa¬ 
tion in a science fair. 
21ibid. 
22Margaret A. Gollaher, "Young America Goes Scientific, 
Now York State Education, XXXVIII, (December, 1950), 
pp. 188-189. 
M 
17. 
It is hoped/ however, that at all times the judging of 
exhibits and the awarding of prizes should make the following 
provisions: 
1. Each entrant should receive an evalua- 
tion of his project. 
2. All entrants should learn the reasons 
for the selection of the winning 
project. 
3. Each student should be encouraged to 
do further work. 
4. It should be understood by the entrant 
and his instructor that one of the 
basic aims of the science fair is the 
encouragement and the furthering of 
the scientific method and of research.23 
23shannon, loc. cit 
18. 
CHAPTER III 
THE MASSACHUSETTS STATE SCIENCE FAIR: 
A SPECIFIC ILLUSTRATION 
Historical Development and Purposes 
t 
The first Massachusetts State Science Fair was hold in 
1950. According to Clairborne H. Young, chairman of the 
Science Fair Committee, this particular fair had something 
which most fairs lacked; it differed from other such enter¬ 
prises' in the same field in that its purpose was "(to pro¬ 
mote) ... a lasting interest in science ... in the student as 
a result of his having worked out the difficulties of an ori- 
ginal, but not necessarily elaborate project on his own.,u 
It was pointed out by Mr. Young that the unique quality of 
the Massachusetts Fair is the extent to which the fair con¬ 
centrates on the "behind the scenes" creator; the finished 
product to be judged is not so much the exhibit, as it is 
the exhibitor. Mr. Young elaborates in an article in the 
Massachusetts Teacher, where he states that the "scientific 
method is the central doctrine to be learned, and the ex¬ 
hibitors are to be judged on that basis.25 Mr. Young 
^Boston Daily Globe, December 9, 1958. 
25ciaiborne H. Young, "The State Science Fair," 
The Massachusetts Teacher, XXXVIII, No. 6 
(March, 1959), p. 11. 
19. 
explains that although the student absorbs his basics in the 
classroom, the true understanding of science is achieved 
mainly through the pupil's complementing his basic learning, 
and his use of his new knowledge in creating something which 
involves disciplined thought and analysis. The student must 
cultivate skills which might lie stagnant if not put to use 
— skills such as accurate observation, measurement, and 
problem solving. His learning when engaged in a project is, 
therefore, genuine because his production is not merely a 
rote representation.2^ 
In addition, the pupil gains insights into new areas. 
He meets people from many industries and from different 
schools, many of whom may help him to plan his future. He 
meets with peers from many different countries and cultures, 
who will broaden his social as well as scientific view. ' 
In a Report on the First Award Winners from 1950 through 
1958,2® many of these former winners explained what the 
science fair had done for them. Many attributed their ca¬ 
reer choice to the science fair; many were thankful for the 
financial help afforded them by scholarships given at the 
26Ibid., p. 12. 
^The Massachusetts State Science Fair Committee, A 
Report on the First Award Winners from 1950 through 1958 
^Ibid., p. 8 
) 
20. 
fair; many made new friends, and "contacts" in fields in 
which they were interested. These former participants, who 
in many instances came back as judges, had a few cautioning 
words, however: 
"A project should not be required or enforced. 
Work on a project should not be too intensive, 
sacrificing a general background in science. 
It should not be done at the expense of everyday 
schoolwork and good grades. 
It should be done in order to learn and not to 
compete. 
It is most valuable to those with an interest in 
science or engineering."29 
In general, the report gives evidence of a most positive in¬ 
fluence exerted by the Science Fair, both to the first prize 
winners and to the other entrants as well. 
In his article, Mr. Young pointed up that the schools, 
too, can benefit from such undertakings. Often the commun¬ 
ity is ignorant of school affairs. A well publicized fair 
can arouse interest and attention both from proud parents and 
from professional people who are looking to "lend a hand" in 
community affairs.^ 
29Ibid. 
30 Young, loc. cit. 
21. 
The educational foundations of the Massachusetts State 
Science Fair are sound- Entrants are carefully screened. 
The fair is smoothly run by the many volunteers who annu¬ 
ally take part. These factors, plus effective word of mouth 
and more formalized methods of advertising, have put the 
Massachusetts Fair in a place of highest respect and esteem 
by the educators of the Commonwealth of Massachusetts. This 
deference has been reflected in the response of schools, and 
growth of the Massachusetts State Science Fair in the past 
ten years. By 1959, the number of schools participating had 
risen from seventy-six to over one hundred and fifty. The 
number of participating students had increased from one 
hundred and twenty-nine to twenty-one hundred. 
22. 
Financing and Publicizing the Massachusetts 
State Science Fair 
The problem of financing a science fair can be difficult 
to solve without the needed sponsorship. The Massachusetts 
Fair was begun by the American Academy of Arts and Sciences 
and since its inception has been functioning through the 
Academy's appointed committee. The Boston Daily Globe and 
Massachusetts Institute of Technology have been providing the 
necessary financial, publicity and organizational assistance. 
In addition to this core committee, several school princi¬ 
pals, delegates from colleges, and representatives from 
various industrial and church groups and museums take part 
in sponsoring the fair.3^ These provide financial backing, 
and often contribute their resources in publicizing and in 
raising the necessary funds. These branches usually take 
care of the general publicity directed to the public. The 
core committee, has, in addition, the job of informing the 
various schools who wish to participate. The committee 
directs a letter to the schools giving rules and regula¬ 
tions regarding entry into the fair.32 Each school, in 
31Ibid., p. 11• 
^Massachusetts State Science Fair Committee and The 
Boston Globe, A Science Fair in Your Community, 
(1958-1959), pp. 4-5. 
23. 
turn, informs the local newspapers, parents, and students. 
The Globe then sends to the individual schools reporters, 
photographers, and news release forms in order to facilitate 
the handling of publicity on a wide scale.^ 
Both before, during, and after the fair, the Globe keeps 
the public informed and gives the winners, judges, and com¬ 
mittee members their due credit; this adds extra distinction 
to the winners and participants, and places the science fair 
on a level which is equal to other important news events of 
the day. The science fair, therefore, assumes a greater 
dimension. In addition, WGBH-TV, in 1959 put on a five 
series show called "Science Fair," introducing winners, and 
having them explain their exhibits to the public. This pub¬ 
licity emphasizes the importance of the fair and makes the 
rewards seem even more desirable. This extrinsic motiva¬ 
tion often may encourage the lazy students to try his hand 
at a project, and may help the teacher who must do the 
original motivating and encouraging. The student achieves 
a coveted position among his peers who see these telecasts, 
circulars, and releases sent to schools and newspapers. 
33lbid., p. 14. 
24. 
Selection of Projects 
Each school in Massachusetts which holds a science 
fair before a set date is permitted to be represented in 
the science fair. The number of exhibitors at the State 
Fair depends upon 
a) the total number of students 
taking part in school fairs, 
and 
b) the number of schools which 
participate in the fair. 
The State Science Fair Committee determines the number of 
students to be entered from a particular school in propor¬ 
tion to that school's enthusiasm and devotion in its local ' 
science fair. Because of the large number of students en¬ 
tering the fair and because of the calibre of work which is 
expected, students of grade 9 are not permitted to enter the 
State Fair. Entries, then, are chosen from grades ten, 
eleven, and twelve. Each participating school is asked to 
submit to the Science Fair Committee the number of its 
students who are entered in its school fair. The committee, 
in turn, notifies the school regarding how many exhibits it 
may submit. The choice of which exhibits will be entered is 
left up to each school. In addition, three winning students 
25. 
from each of the five regional fairs are exhibitors in the 
State Science Fair.34 
Each student chosen to participate, fills out an "ex¬ 
hibit entry blank"35 which asks for subject area of exhibit, 
student's grade in school, the name of the individual under 
36 
whose guidance the work was done, and exhibit information. 
Judging Exhibits at the Massachusetts State Science Fair: — 
Each of the three hundred and fifty-five exhibits at the 1959 
Massachusetts State Science Fair was judged individually by a 
team of three judges. This important role was undertaken by 
volunteers from universities, colleges, secondary schools and 
industries located in New England. This was the eleventh 
Annual Fair, and many of the judges had served at the state 
fair previously; therefore, a good percentage of the judges 
had experience in this area. Others had served as judges at 
one or more of the numerous local or regional fairs which 
are the feeders of the Massachusetts State Science Fair. A 
few weeks before the fair, each judge received by mail a 
34program of Tenth Annual Massachusetts State Science 
Fair, (April 24-26, 1959) p. 2. (See Appendix II.). 
35see Appendix III. 
3^See Appendix IV. 
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sample score card^7 and a sheet of suggestions33 designed to 
assist him in judging the abilities of the contestants. En¬ 
closed in the same letter was a transportation expense ac¬ 
count, so that the judge could later be reimbursed by the 
Boston Daily Globe. 
Judging of exhibits is generally interesting to 
watch, but in the hands of one who is skilled, such as 
Raymond F. Scott, of Rindge Technical High School in Cam¬ 
bridge, Massachusetts, the judging becomes a fascinating, 
and almost exacting science. Judging at the Massachusetts 
State Science Fair is not merely limited to viewing a proj¬ 
ect, or listening to a memorized speech; it does not involve 
the assignment of a numerical grade. The judgement is con¬ 
centrated, rather, upon the creator of the project. 
As was pointed out earlier, the unique quality of the 
Massachusetts State Science Fair is the extent to which the 
fair concentrates on the "behind the scenes" creator.3^ In 
the instructions to judges, the judges are reminded to ask 
questions to determine scientific approach and advancement 
37See Appendix V. 
23see Appendix VI. 
^^Young, Op. Cit., p. 11. 
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in science and to determine ingenuity of construction, tech 
nical skill and workmanship. The nature of the judging pro 
cedure requires each student to be at his project while it 
is being judged. 
Following this pattern, Mr. Scott began judging, using 
the Massachusetts State Science Fair Scoring Card.^O A stu 
dent whose project was called "The Formation of a Tornado" 
was asked the following questions: 
1. Have you done much reading about tornadoes? 
2. How long have you worked on your projects? 
3. Why are there no tornadoes in England? 
4. What, in general, causes a tornado? 
5. Is it the air that condenses or the moisture? 
6. What is the particular arrangement of cold and 
warm air that triggers the tornado? 
7. What happens when warm air is trapped below 
the cold air? 
8. How long does a tornado last? 
9. Does it have a particular type of motion? 
10. Do you keep records of tornadoes? 
11. How big is the center of a tornado? 
12. How fast do the winds blow? 
13. Is there more damage from a hurricane or a 
tornado? 
^Observation of Raymond F. Scott, May 3, 1958. 
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14. If I knew a tornado was coming, what pre¬ 
cautions could I take? 
15. What is the radius of effect of the tornado? 
Another student's project was examined; he called his ex¬ 
hibit "Young Rocketeer (The Aztec)". He was asked the fol¬ 
lowing questions: 
1. Where did you get the name? 
2. How did you ignite the fuel? 
3. What is the "make" and the "break"? 
4. Where does the magnetic field come from? 
How? 
5. Does every wire that carries a current have 
a magnetic field around it? 
6. What is this secondary field? Is it a 
stationary field? 
7. What is a pulsating current with a stationary 
field? 
8. What is the purpose of the ignition system? 
9. How did you know what ratio of zinc to sulphur 
to use? Why did you pick a 70:30 ratio? 
10. Is there any way, using chemistry that you have 
studied, to determine how much zinc and sulphur 
should be used? 
11. At what angle did you fire the rocket? 
12. Did you do any determinations to determine 
what force would be necessary to project the 
rocket a certain distance? 
13. Why does constriction increase velocity of the 
rocket? 
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14. How did you come across the rocket design? 
The wings? The tailpiece? 
15. How do you know how heavy your nose cone 
should be? 
16. What happens to the rocket as the amount of 
fuel diminishes? 
17. Do cosmic rays reach the earth? 
One student who had memorized a speech had a difficult 
time when he was asked some questions about his project which 
was entitled "Power = Force x Speed: Rocket." He was a sen¬ 
ior who appeared weak in scientific background. He obviously 
did not really understand Newton's Action-Reaction Law and 
other physical principles dealing with rocketry. This was 
indicated by his inability to answer the following questions: 
1. Why is H2C>2 able to run a rocket? 
2. What are centrifugal pumps? 
3. Why are rockets fired? 
4. What are cosmic rays? 
5. How fast would a rocket have to be fired? 
Why? 
6. Why do they shoot rockets straight up? 
In each of the above examples, the entrant's score on 
the judge's score sheet varied in accordance with the amount 
of knowledge the student had gained about his project and the 
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ability of the judge to determine the background of the 
exhibitor by his questioning technique. 
The judges are guided in the evaluation and question 
ing by several considerations: 
1. past experience at the local, 
regional, or state fair, 
2. a mimeographed sheet entitled 
"Suggestions for Scoring, related 
to the Massachusetts State Science 
Fair Scoring Card which each judge 
receives a few weeks before the 
fair, and 
3. a mimeographed sheet entitled 
"Instructions to Judges"which 
deals with the many practical 
problems of judging, such as 
time given to each exhibitor, 
the importance of initialing of 
each exhibitor's card, etc. 
41see Appendix VII. Instructions to Judges 
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The Awarding of Prizes 
The presentation of awards for varying degrees of achieve¬ 
ment is one of the highlights of the Massachusetts State Sci¬ 
ence Fair. In 1959, one hundred and forty-two students were 
recipients of awards before an audience estimated at more 
than 1200 people.^2 Each of these winning entrants received 
either a gold, silver or bronze key, obtained from the Boston 
Daily Globe and Massachusetts Medical Society, and one was 
presented for the first time by the Massachusetts Secondary 
School Principals Association. Paul J. Berger, recipient of 
one of these awards, won his prize for his exhibit "Analysis 
of Metallic Creep"; Ann E. Heckel won her scholarship for her 
exhibit entitled "Diagrammatic Solutions of Problems in Sets." 
The breakdown of awards given at the 1959 Fair was as 
follows: 
1. thirteen first award winners 
2. twenty-seven second award winners 
3. thirty-eight third award winners 
4. the honorable mentions totaled fifty-nine. 
In addition, technical skill awards were presented to five 
entrants whose projects most graphically demonstrated actual 
application of a scientific principle. 
^Boston Daily Globe, April 27, 1959, p. 3. 
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CHAPTER IV 
THE RELATION OF THE SCIENCE FAIR TO SCIENCE EDUCATION 
The Science Fair Related to the Goals of Science Education 
There is more to learning science than the intellectual 
mastery of the theoretical facts and principles; a science 
teacher must attempt to enhance the facts and understandings 
gained by the student by introducing new attitudes, skills, 
and appreciations. These are the major aims of science edu¬ 
cation today. The science fair has been rapidly assuming a 
major role in the attempt to meet and accomplish these aims. 
In many areas, the science fair has contributed significantly 
to the actual teaching of primary and secondary school sci¬ 
ence. It has become an integral part of the science curric¬ 
ulum. Science fairs are important in high-school education 
because they contribute toward each of the following goals: 
"1. Stimulate young people to pursue 
careers in science and mathematics. 
2. They quicken the students interest 
in science and mathematics. 
3. They develop the interest of the com¬ 
munity in the abilities and achieve¬ 
ments of its students and instructors" 
43Bedrosian, loc. cit 
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4. It provides the community with an 
opportunity to learn about science 
teaching in its schools,44 and tries 
to present to the community a picture 
of the prominence of mathematics and 
science in our society.45 It simul¬ 
taneously must try to promote community 
good will, cooperation, and interest in 
science education.46 jn effect, then, 
the science fair provides science edu¬ 
cation for the community as well as for 
the student. 
5. The science fair provides the student 
with recognition for his work and talent. 
6. The science fair is a tool in science 
motivation. It stimulates students and 
teachers in their classroom work. The 
knowledge that their work will be on 
exhibit before the community, and that 
they must compete with the standards set 
by their peers, will undoubtedly lead 
teachers and students to a more intensified 
effort.47 
7. The science fair helps to mitigate the de¬ 
mand for those schooled in the sciences.48 
The science project often mirrors the diversified activ¬ 
ities of the active science student. His project readily 
44Dollahan, loc. cit. 
45Bedrosian, loc. cit. 
^Meister, loc. cit. 
^Leonard a. Ford, "A Science Fair," School Science and 
Mathematics, LIV, (October, 1954), p. 592. 
4^Arthur Roe, "Today's Challenge in Science," The High 
School Journal, XXXIX, No. 5, (1956) pp. 258-260. 
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reveals his ability to do research, to think abstractly, to 
relate facts in a meaningful way, to hypothesize, and to ap¬ 
ply this knowledge to the creation of a working mechanical 
device. In effect, an opportunity is given to do original 
work, to try out original ideas and perhaps come to original 
conclusions. The finished product will give evidence of a 
truly skilled student who leaves few areas unexplored, ^9 and 
is a first step in original scientific investigation. 
The science fair at the city, state or national level has 
implications to the entrant and to his community which are 
above and beyond those of the school science fair. The fair 
which brings together the entrants from different localities 
enables the student to see how his work compares with others; 
he may, in fact, consider himself the standard bearer of his 
local fair. In much the same manner, the science teacher 
also has an opportunity to compare notes with fellow educa¬ 
tors from "far away places with strange sounding names." 
R. W. Lefler50 points out that the science fair enables 
the student to "become familiar with the influence of 
^9Irvin L. Slesnick, "Accent on Science." Ohio School, 
XXXVI, (January, 1958), p. 26. 
50R. W. Lefler, "Educational Implications of Science 
Fairs," The High School Journal, XXXIX, No. 5, 
(1956), pp. 306-309. 
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science on human life ... to acquire an interest in and a 
knowledge of the processes of investigation and learning." 
In other words, Lefler stresses the fact that the derived 
values are often far more important than the actual project 
— even a winning project; "the acquisition of functional 
knowledge of the facts and principles of science" is the 
goal toward which the student must strive.^1 
51Ibid. 
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Motivating Students to Engage 
in Science Fair Activities 
The problems associated with or arising from the neces¬ 
sity of motivating a science fair do not differ greatly from 
the problems of motivating any kind of classroom learning. 
One of the oldest problems in education is the question of 
extrinsic versus intrinsic motivation. Since there has not 
been a conclusive answer to this question by any authority, 
nor is there likely to be one, most teachers do not limit 
themselves entirely to one method. 
As the science fair has achieved greater emphasis and 
publicity, an equally rapid growth in desire to produce sci¬ 
ence fair winners, and to win science fairs has been notice¬ 
able.^ Kraus, however, feels that teachers of science 
should not be as interested in producing winners, as in stim¬ 
ulating “more and more of our pupils to engage in science 
projects so that they can gain experience in the methods of 
the scientist and develop enthusiasm in science as a 
career."^ He further states that the winning of awards is 
S^Maitland P. Simmons, "Let's Join the Science Fair 
Winners," The Science Teacher, XXIV, (September, 1959) 
pp. 225-227. 
^^Kraus, loc. cit. 
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not the "ultimate test of a school's program of enrichment 
54 for superior students." 
Nevertheless, unless some motivation (good or bad) does 
exist, the science fair will become extinct. Examples of 
c c 
motivation which have been suggested are: 
1. Give students the opportunity to see 
better past projects. 
2. Publicity in local newspapers, school 
bulletins, professional journals. 
3. Presentation of awards. 
4. Raising of a class grade. 
5. Focusing attention on project work 
early in September. 
One thing appears evident — if the science fair is to be 
successful, the science teacher must fulfill the biggest job. 
It is his responsibility tQ motivate the student to produce 
the finest possible science projects. Often, the science 
teacher does not, or cannot, accept this obligation. Ho does 
not know how to answer the student's question, "What can I 
possibly make?" But if we expect maximum learning to take 
place, the teacher of science must learn to accept and 
54Xt>ld. 
55sinimons, loc. clt. 
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encourage this type of question. He roust learn to answer it, 
or even better, help the student to learn to search out such 
answers for himself. In this way, true self-rootivatod stu¬ 
dent learning might become more prevalent in the science 
classroom. The science fair thus provides a frame of refer¬ 
ence, or a background for the student, which will enrich his 
classroom learning experience and onhance his total learning. 
Obviously there is no single answer to the quostion of 
motivation. Teachers, students, and communities differ. 
However, some teachers have found ono method which brings 
almost consistent success in project-making and science 
fairs — give the students a problem to solve. Many teach¬ 
ers have, for many years, used a problem-solving technique, 
or modification of this classroom teaching method to en¬ 
courage and aid students ongagod in the creation of projects. 
The individual student is best able to learn the methods, 
techniques, skills and emotions of the sciontint in this man¬ 
ner. He has his individual problem to solve and all hin re¬ 
sources and skills must be utilized. 
The problem should bo limited, and should be real; it 
should not bo ono that is already answered in a textbook. 
Naturally, for the teacher there is a big job ahead, but a 
large dossier can bo compiled simply and easily by jotting 
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down those everyday classroom questions to which the teacher 
replies: "We don't have time for that now," or "look it up 
afterwards." If the classroom practice of "looking it up 
now" is established from the beginning by the teacher, the 
pupils will get into the habit of looking for problems, and 
solving them with the "extra-push" from the teacher who 
serves as a consultant to the students. This type of instruc 
tion requires a good deal of teacher flexibility, and neces¬ 
sitates fuller and more comprehensive preparation on the part 
of the classroom teacher. He must acquaint himself with the 
methods of research and experiment in order to aid his stu¬ 
dents in solving their problems. These attitudes and habits 
must be worked at long and hard by both student and teacher. 
The result, however, will be better science teachers. 
science students, and science fairs. 
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APPENDIX I. 
A NEW SCIENCE FAIR SCORE CARD 
Project Title: Project #: 
Items for Scoring: All Scores are All or None Items 
SCIENTIFIC METHODS USED IN SOLVING THE PROBLEM 30 
1. Evidence that the problem evolved naturally from 
life 2 
2. Evidence that the search for related facts was 
made 3 
3. Evidence that a hypotheses was developed 4 
4. Evidence that controlled observations were made 5 
5. Evidence that findings were tested for accuracy 6 
6. Evidence that conclusions were limited to data 5 
7. Evidence that credit was recognized in bibliography 3 
8. Evidence that plans exist to share the truth 2 
ADVANCEMENT IN SCIENCE FOR THE CONTESTANT 20 
1. Evidence that there is a new interest in science 4 
2. Evidence that there is a new scientific knowledge 4 
3. Evidence that there is an understanding of the 
scientific method 3 
4. Evidence that there is a new respect for scientists 3 
5. Evidence that there is a scientific attitude 3 
6. Evidence that this study is of a school year 
duration 3 
41. 
INGENUITY OF CONSTRUCTION, TECHNICAL SKILL, WORKMANSHIP 20 
1. Evidence of all possible use of everyday materials 3 
2. Evidence of precision, order, care, skill in 
building 5 
3. Evidence of durability, portability, and safety 
features 5 
4. Evidence of no professional assistance 4 
5. Evidence of creative imagination in design 3 
THOROUGHNESS 10 
1. Evidence that the project carries out its purpose 2 
2. Evidence that observations were accurately made 3 
3. Evidence that labeling is clear 1 
4. Evidence of graphic or pictorial illustrations 1 
ORIGINALITY OF CONCEPT 10 
1. Evidence of an original idea 2 
2. Evidence of new methods used 2 
3. Evidence of any new apparatus developed 2 
4. Evidence of any new materials used 2 
5. Evidence of any new conclusions reached 2 
SOCIAL IMPLICATIONS 5 
1. Evidence that contestant sees its use today for man 3 
2. Evidence that contestant sees its use tomorrow for 
man 2 
DRAMATIC VALUE 5 
1. Evidence that it attracts people to look closer 2 
2. Evidence that it is self evident in explanation 3 
TOTAL SCORE: 
Judge's Name_ 
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APPENDIX II 
REGIONAL ENTRANTS TO MASSACHUSETTS 
STATE SCIENCE FAIR, 1959 
AMHERST - UNIVERSITY OF MASSACHUSETTS REGIONAL FAIR 
1. Roy Cannon Technical High, 
Springfield 
Exothermic Reaction Vehicle 
2. Robert Youmell West Springfield High 
Exchange of Phosphorous Between 
Plasma and Cells of Human Blood 
3. Joanne B. Stolte Technical High, 
Springfield 
Uptake of Phosphorous 32 by the 
Organs of Vertebrates 
BRIDGEWATER - SOUTH SHORE REGIONAL FAIR 
1. Alan Ramo Albington High 
Reflecting telescope 
2. Cynthia Foley Plymouth High 
Bird Brains are Better Than You Think 
3. H. Forbes Little Westwood High 
The Design of Small Solid Propellant Rockets 
LOWELL - LOWELL TECHNOLOGICAL INSTITUTE REGIONAL FAIR 
1. David W. Palmer North Andover High 
Rocketry 
2. Anna M. Kane Academy of Notre Dame 
Tyngsboro 
Studies in Plant Physiology 
3. Nocholas T. Panousis Lowell High 
Electronic Slide Rule 
Print Name 
ST of Exhibitor) 
-AWHMJiX ill. 
1958 
Mass. State Science Fair 
PRESENTED BY 
The Boston Globe and M.I.T. 
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Exhibit Number 
UNDER AUSPICES OF THE MASSACHUSETTS STATE SCIENCE FAIR COMMITTEE 
Claiborne H. Young 
Plymouth High School 
Chairman, Moss. State Science fair Committee May 2 through May 4 
EXHIBIT ENTRY BLANK 
DO NOT FILL SPACES BORDERED BY DOUBLE LINES 
Fill Out and Mail This Blank and Enclosed Cards to SCIENCE FAIR EDITOR. BOSTON GLOBE, as soon as possible. BEFORE APRIL 5. 1958 
PRINT OR TYPEWRITE 
Title ol Exhibit: 
Subject area of exhibit: astronomy LJ BIOLOGY L-J CHEMISTRY 1_! ENGINEERING I-! GEOLOGY □ MATHEMATICS □ 
Gl PHYSICS I_i PUBLIC WELFARE G 
Grade in high school: .10th i ! 
Have you entered this exhibit in Science Fair before? 
G
MINERALOGY '-I
.11th □ .12th □ 
□ Yes □ No 
Full name 
Home Address 
{Last I f First) (Middis Initial) 
Birth 
Date 
Month Day Year 
Age 
Street and Number, Town 
Name of parents or guardian Home tel. no. 
School School teL no 
City or Town. ..Postal number. 
School Representative or Teacher Under Whose Direction Work Has 
Been Done: Please Sign Below 
I certify that, to the best of my knowledge, this exhibit is entirely the work of the person whose name 
appears above. 
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May 2 through May 4 44. 
- EXHIBIT INFORMATION - 
Important: MUST be comx>leted 
NOTE: 
In view of the number of exhibitors and the space available, the Science Fair Committee 
has been obliged to limit the size of any exhibit to a maximum space of 60" x 30" (2 card 
tables). ORGANIZE your exhibit to occupy ONE or TWO card tables. In EXCEPTIONAL cases 
only, where this limit would make the exhibit impossible, write immediately with FULL 
DETAILS and SKETCHES to the Science Fair Editor, c/o Boston Globe, Boston 7, Mass. 
(The space below is provided for a rough sketch of your exhibit. Please indicate general shape and 
dimensions.) 
Name of exhibitor . Grade. 
Dimensions of exhibit: Length (front). ..Width. .Height. 
Table needed: Yes No.explain below. (NO wall space can be used) 
Electrical outlet(s) needed: Yes .No. How many. . 
Total watts needed for lights If motor is used, give horsepower. ... Total watts needed for exhibit 
Additional information: see note above. 
BE SURE YOU HAVE FILLED OUT OTHER SIDE OF THIS BLANK 
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APPENDIX V. 
SAMPLE SCORE CARD 
Massachusetts State Science Fair 
1959 
SCORING CARD 
Exhibit No._Title- 
9 
1. Scientific Approach to the problem 
Simpl* Average Advanced 
1111 111 1111 till 1 1 1 1 1 1 1 till It 11 
> 1( 
111 
) 1 
It 11 
5 2 
till 
0 2 
1 
5 
1 1 
3 
lilt 
0 3 
till 
5 i 
2. Advancement in Science of the contestant 
Little Satisfactory Great 
• 5 10 15 20 
3. Ingenuity of Construction, Technical Skill 
and Workmanship 
Simple Average Advanced 
till mi INI || t t f T 
1 
i m i 
5 1 
 
0 1 5 2 
4. Thoroughness 
Poor Satisfactory Extensive 
10 15 20 
Name of Judge 
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APPENDIX VI. 
SUGGESTIONS FOR JUDGING 
In accordance with the Massachusetts State Science Fair 
Scoring Card 
1. Scientific Approach to the problem (40 points) 
Ask questions to find out: 
How contestant got started or why he 
selected his (or her) project. 
If a definite problem to solve was set. 
The amount of background work which was 
done, such as: reading, interviewing, etc. 
(Check Bibliography). 
If a definite, detailed and systematic 
plan of procedure has been made and 
followed. 
If original notes were kept of data ob¬ 
tained and observations made. (Examine 
original notes). 
If definite conclusions have been reached 
from facts collected. 
2. Advancement in Science of the Contestant (20 points) 
Ask questions which will show the extent of 
the scientific knowledge the contestant has 
gained while working on this project. Avoid 
letting the contestant give a set speech. 
3. Ingenuity of Construction, Technical Skill and 
Workmanship (20 points) 
Ask questions to determine: 
The extent to which the exhibit represents 
the contestants own individual work. 
If help, how much help and where help 
was obtained. 
47. 
Note: 
If exhibit shows skill and ingenuity in making 
use of common, everyday materials, rather than 
expensive, commercial equipment. 
If the exhibit is put together neatly and 
attractively. 
If the labels, charts, graphs, drawings, etc. 
have been carefully planned and neatly made. 
4. Thoroughness (20 points) 
Note: 
It it is evident that the contestant has 
completed jobs undertaken. 
If data and other findings are illustrated 
by means of charts and graphs. 
If a reasonable number of references were 
investigated. 
If a complete and detailed set of original 
notes were kept. 
If a complete and well organized report of 
this project has been prepared and is 
available. 
Note: 
Judges should report immediately to the 
safety committee any equipment, materials 
or situation which they consider dangerous. 
Although the judges will work in teams of 
three, the scoring should be done independ¬ 
ently. 
Past experience indicates our twelve 1st 
award winners have scores ranging between 
85 and 95; our twenty-five 2nd place winners 
have scores ranging from 75 to 84; our 3rd 
award winners have scores ranging from 65 
to 74. 
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APPENDIX VII. 
INSTRUCTION TO JUDGES 
1. Three judges will work together as a team. However, 
each judge should mark the score card independently. 
2. This year we have judges from schools which have con¬ 
testants in the fair. If judges have score cards for 
any students from their own schools, please return 
all THREE cards immediately to the chairman of judging. 
3. a.Plan to spend between 10 to 15 minutes with each 
exhibitor. 
b.EXAMINE the exhibitor's original notebook and bibliog¬ 
raphy. 
.4.a„Be sure to initial the exhibitor's card. 
b. DO NOT initial a card unless you have talked with the 
exhibitor. 
c. If the exhibitor is not present on your second visit, 
please notify the chairman of judging. 
5. If you think a contestant is worthy of one of the 12 
First Awards, then past experience has shown that his 
score should be in the range of 85-95. For the 25 
Second Awards the scores have been in the range of 
75-84. 
6. TECHNICAL AWARD: 
If an exhibitor is very high in "3. Ingenuity of 
Construction" etc. but low in "1. Scientific Ap¬ 
proach", etc., you may wish to recommend him for 
one of the 12 Technical Awards. Indicate this by 
encircling the number 3 on the score card. 
7. After completing the interview, the individual teams are 
to fill in the "team's ranking card". 
THANK YOU SO MUCH FOR ALL YOUR TIME AND HELP: 
Helen W. Crawley 
Chairman of Judging Committee 
49. 
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